A digestion assay was validated for the detection of Trichinella larvae in walrus (Odobenus rosmarus) meat, and appropriate samples for testing were determined using tissues from infected walruses harvested for food. Examination of muscles from 3 walruses showed that the tongue consistently contained approximately 2-6 times more larvae than the pectoral and intercostal muscles. Comparison of numbers of larvae in the root, body, and apex of the tongue from 3 walruses failed to identify a predilection site within the tongue, but the apex was considered an optimal tissue because of the high larval density within the tongue and the ease of collection. All 31 spiked samples weighing 50 g each and containing between 0.1 and 0.4 larvae per gram (lpg) were correctly identified as infected, indicating that the sensitivity of this procedure is adequate for diagnostic use. A sample size of 10 g consistently detected larvae in 2 walrus tongues containing Ն0.3 lpg (n ϭ 40), and until additional data are available, sample sizes from individual walrus tongues should be a minimum of 10 g. This study provides the preliminary data that were used for the development of a food safety analytical protocol for the detection of Trichinella in walrus meat in arctic communities.
Persistent outbreaks 15 of walrus-related human trichinellosis in the Canadian arctic have created an urgent need to develop a diagnostic system to detect Trichinella larvae in walrus meat. The lack of meat inspection services in remote communities and the use of predisposing cultural food practices such as eating raw and aged marine mammal meat increases the risk of acquiring trichinellosis. Numerous arctic isolates from terrestrial carnivores have been identified as Trichinella nativa or T2. 11, 14 Recently, 2 isolates from walruses harvested in Northern Quebec (Nunavik) for food consumption were confirmed as T. nativa. 4 Meat inspection procedures have been developed and standardized for the detection of T. spiralis in domestic species 3, 5, 8, 9 and in wildlife, 9 but testing procedures have not been adapted or validated for routine use in marine mammals. Direct tissue examination or artificial digestion methods using various sample sizes and different muscle groups have been used to detect Trichinella larvae in walrus meat 1, 2, 12 ; however, their sensitivity in walrus tissue was not reported.
Predilection sites have been determined for a number of mammalian species, and sampling of these sites provides the best probability of recovering Trichinella larvae in cases of low-level infection. Studies in horses and swine have shown that the tongue is a major predilection site in these species, although sites within the tongue were not evaluated. 10, 16 A single previous study examined predilection sites in 1 walrus and revealed that the masseter and pectorals contained the highest density of larvae; the tongue was not tested. 12 Limited field data indicate that walrus meat containing as few as 1-4 Trichinella larvae per gram (lpg) can cause clinical illness in humans. 13 It is therefore essential that any Trichinella test used for walrus meat be sensitive enough to detect this level of infection. The test system must be capable of high sample throughput and short turnaround times to allow rapid communication of results to the communities and timely management of the retained harvests by the municipal authorities. The objectives of this study were to assess a digestion procedure for the recovery of Trichinella larvae from walrus meat on the basis of a modification of an efficient double separatory funnel procedure for pork and horse meat, 5 to determine the best tissue to sample on the basis of data from available field tissues, and to determine a sample size that would give acceptable sensitivity for food safety purposes.
Samples from 5 Trichinella-infected walrus carcasses detected during the 1997-1999 hunting seasons were collected by either a local hunter or a laboratory technician in Inukjuak (58Њ27Ј14ЉN, 78Њ06Ј09ЉW) and Kuujjuarapik (55Њ16Ј50ЉN, 77Њ45Ј12ЉW), Nunavik, Canada, for further analysis. Tongues and portions of pectorals, intercostals, and a few other available muscles were removed and stored at Ϫ20 C and used 4-20 months later. All digestions were done according to a previously standardized and validated assay for pork and horse meat 5 except that the sample size was reduced to 50 g and the digestion time was increased to 90 minutes to reduce formation of dark, suspended particulate matter in the final digest solution and to obtain complete digestion of muscle fibers. Tongue, * The counts were determined by testing three 50-g samples in each muscle group except for the intercostal, tongue, and neck muscles of walrus No. 2 of which two, six, and one 50-g samples were tested, respectively. Levels in tongues were measured from the root. Levels are expressed as mean Ϯ one standard deviation. The study of Kozlov and Berezantsev established the levels of larvae by testing one 15g sample in each muscle group. † ND, not done.
pectoral muscle, and intercostal muscle from 3 walruses were first analyzed to compare larval concentrations using sets of three to six 50-g samples per muscle group. The tongue consistently contained more lpg of tissue than either the pectoral or intercostal muscles among the 3 walruses in which all 3 tissues were examined. Table 1 shows the distribution of Trichinella larvae in the skeletal muscles of 4 walruses tested in this study and from 1 walrus harvested in the past USSR territory. 12 The concentration of larvae in the tongue of walrus No. 1 was 6.4 and 6.1 times the concentration in the pectoral and intercostal muscles, respectively; for walrus No. Replicate spiked samples (10 or 11 per set) weighing 50 g and containing 5, 10, or 20 larvae (0.1, 0.2, or 0.4 lpg, respectively) were tested to estimate sensitivity. The cysts used for the spiked samples were obtained from 2 mice, which had each been orally inoculated with 500 larvae of T. nativa recovered directly from walrus tissue and killed 262 days after inoculation. Preparation of the spiked samples was done as previously described, 6 except that the sample matrix was walrus tongue. The distribution of larvae in 3 tongues containing different larval loads was assessed by measuring two or three 50-g samples from the root, body, and apex of each tongue. To determine the sample size, a series of 1-, 5-, and 10-g meat samples (5 or 10 per set) were collected from various locations in the tongues of 3 infected walruses, combined with 40, 45, and 49 g of negative walrus tongue tissue to make 50-g samples. An estimate of the lpg of muscle for each tongue was made for comparative purposes by digesting a 50-g sample of tongue root musculature.
The digestion procedure correctly identified all spiked samples (n ϭ 31) regardless of larval load, indicating that it was capable of detecting infection in tissues containing as few as 0.1 lpg in a 50-g sample ( Table 2 ). The mean percent recovery of larvae varied from 60% to 72%, but there was extensive overlap among ranges (data not shown), indicating no difference among groups. Overall, Ն60% of the larvae in the spike were recovered from 71% of the samples. This rate of recovery is lower than what have been reported for swine (Ն75% in 94.3% of samples [n ϭ 404]) 6 and horses (Ն81% in 100% of samples [n ϭ 50]). 5 The difference between the walrus data and previous horse and swine studies can be partly explained by sample numbers. The effect of using T. spiralis produced in rats to spike samples for the horse and pig studies, as opposed to T. nativa produced in mice for the walrus study, is unknown, as is the stability of the latter in high-temperature digestion fluid. There were insufficient number of samples in this study to do a valid analysis of differences among the tongue's root, body, and apex (Table 3 ). Walrus No. 4 had the lowest concentration of larvae with 0.2 lpg, and the recovery ranges for the root, body, and apex overlapped. The tongue's body of walrus No. 2 (37.7 lpg) ranked first for larval density and the apex ranked third, whereas for walrus No. 3 (11.1 lpg), the body ranked second and the apex ranked first. Although only 3 tongues were examined in the present study, the body and apex had comparable or greater larval numbers than the root. Also, the apex samples from an additional tongue (walrus No. 5, 0.3 lpg) consistently had the highest numbers of larvae when compared with the other anatomic locations ( Table 4 ). Further work is required to confirm these observations in a larger sample size, but the present data set suggests that an apex sample is at least as good as a body sample for the detection of larvae in the tongues of walrus with a low level of Trichinella infection.
Infected tissue with Ն0.3 lpg was detected in a 10g sample ( Table 4 ). All 30 samples of 10 g each taken from walrus No. 5 containing 0.3 lpg were detected as were all 10 samples of 10 g each taken from walrus No. 3 containing 11.1 lpg. Only 4 of 10 samples of 10 g each were detected from walrus No. 4 containing 0.2 lpg. Ten of 10 infected samples from walrus No. 3 (11.1 lpg) but only 5 of 10 from walrus No. 4 (0.2 lpg) were detected from 5-g samples. One of 10 infected samples from walrus No. 4 (0.2 lpg) and 9 of 10 infected samples from walrus No. 3 (11.1 lpg) were detected from 1-g samples. The identification of infected samples in the lowest infected tongue (Walrus No. 4, 0.2 lpg) varied from 10% to 50% with individual samples of 1-, 5-, and 10-g in the sample size studies. However, 100% detection rate was achieved when the entire tongue was homogenized and tested using similar amounts of tissue (data not given). This is probably due to uneven larval distribution. In swine and horses, 5-g samples have been shown to reliably detect infection levels of Ն1.0 lpg. 10, 16 In horses, 71.4% of 10-g samples were found positive when the infective level was between 0.1 and 1.0 lpg, 10 whereas in this study, 10-g samples consistently (100%) detected walrus tongue tissue estimated to contain as little as 0.3 lpg. Based on the information from this limited data set, a muscle sample size of 10 g would be adequate for testing walrus meat for food safety purposes as long as an appropriate procedure is used and a valid quality assurance system 7 is in place.
Data analysis was compromised by the low number of infected walruses available for study. The data suggest that the tongue is a predilection site in walruses, but this must be interpreted with caution because only a limited number of sites were compared and only 3 walruses were examined. Despite this limitation, the results of this report provide the essential sampling information necessary for arctic communities to use in the implementation of regional screening programs for the prevention of human trichinellosis due to the consumption of uncooked walrus meat.
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A prolonged outbreak of polioencephalomyelitis due to infection with a group I porcine enterovirus
Roman M. Pogranichniy, Bruce H. Janke, Thomas G. Gillespie, Kyoung-Jin Yoon Abstract. A commercial swineherd in Indiana experienced high death loss of nursery pigs with neurologic disorders for a prolonged period. Polioencephalomyelitis was the consistent histopathological lesion in affected animals. A porcine enterovirus (PEV) classified to group I was isolated from spinal cords and brains collected from the affected animals. The isolate (ISUVDL 200103183) was determined to belong to either serogroup 5 or 6 at the National Veterinary Services Laboratories, Ames, IA. No other significant viral or bacterial agents were isolated from or detected in the animals. A prospective longitudinal serological monitoring of pigs in the index herd for the PEV isolate revealed that colostrum-derived neutralizing antibodies to the virus rapidly declined, and by the age of 21 days the majority of piglets had no or minimal neutralizing antibody against the virus. Seroconversion to the virus then coincided with increased mortality in the herd. Results of diagnostic and cohort observations supported a diagnosis of PEV infection as the cause of the prolonged outbreak of ''polio.'' Investigation into factors that may be contributing to the prolonged problem is currently in progress.
Porcine enterovirus (PEV) is a small (25-31 nm in diameter), spherical, nonenveloped RNA virus belonging to the Family Picornaviridae. 1 Based on cytopathic effect, replication properties, and differences in serological response, PEV has been divided into 3 groups From the Veterinary Diagnostic Laboratory, Iowa State University, Ames, IA 50011 (Pogranichniy, Janke, Yoon), and the Rensselaer Swine Clinic, Rensselaer, IN 47978 (Gillespie). and 13 serotypes. 5, 8, 14 Group I includes serotypes 1-7 and 11-13. Serotypes 8 and 9-10 are classified into groups II and III, respectively.
Although PEV has been associated with a variety of enteric, respiratory, and reproductive diseases in swine, 6, 9, 10 polioencephalomyelitis in young pigs is the disease of major concern. Teschen disease, the most severe form of PEV-induced polioencephalomyelitis with mortality up to 90%, first was recognized in cen-
